Cantharidin induces apoptosis of human multiple myeloma cells via inhibition of the JAK/STAT pathway.
Multiple myeloma is an incurable B-cell malignancy requiring new therapeutic strategies in clinical settings. Interleukin (IL)-6 signaling pathways play a critical role in the pathogenesis of multiple myeloma. The traditional Chinese medicine cantharidin (CTD) has been shown to inhibit cellular proliferation and induce apoptosis of various cancer cells. The aim of this study was to investigate the possibility of CTD as a novel therapeutic agent for the patients with multiple myeloma. We investigated the in vitro effects of CTD for its antimyeloma activity, and further examined the molecular mechanisms of CTD-induced apoptosis. CTD inhibited the cellular growth of human myeloma cell lines as well as freshly isolated myeloma cells in patients. Cultivation with CTD induced apoptosis of myeloma cells in a cell-cycle-independent manner. Treatment with CTD induced caspase-3, -8, and -9 activities, and it was completely blocked by each caspase inhibitor. We further examined the effect of CTD on the IL-6 signaling pathway in myeloma cells, and found that CTD inhibited phosphorylation of STAT3 at tyrosine 705 residue as early as 1 h after treatment and down-regulated the expression of the antiapoptotic bcl-xL protein. STAT3 directly bound and activated the transcription of bcl-xL gene promoter, resulting in the induction of the expression of bcl-xL in myeloma cells. The essential role of STAT3 in CTD effects was confirmed by transfection with the constitutively active and dominant negative form of STAT3 in U266 cells. In conclusion, we have demonstrated that CTD is a promising candidate to be a new therapeutic agent in signal transduction therapy.